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Accept 
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Start Qty: 
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Req'd 
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1.00 
__ 


, Start 
Date: 
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Date: 3/23/201 1 
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Reference: 


Approvals: 
Process Plan: 
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Date!(03 
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Tooling: 
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QC:~ 
__ 
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Date: 
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___ 
Date: 
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Start 
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Stop 
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Sequen~e 
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Work 
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Control 
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Revision Nbr 
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Reject 
Qty 
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Reject 
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Number 
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0.00 
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Bend tube as per DwgD350-748-141 
using CNC bender program D350F and 
FolioFT_ 
. , 


'110 


1111111111111111111111111 
'. 
CNC Bend I 


CNC Delta 100 Bender 


120 
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QC 
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BENDING 
MACHINE 
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Dimensional 
Check 
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By 
Date 
Qty 
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DATE 
STEP 
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Part No: 
"PAR #: 


Resolution: 
. 
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Fault Category: 
_ 


Disposition: 
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NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
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Date: 
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Date: .______ 
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Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


111111111111111 


111111111111111 


Start 
Date:' 
3/2/2011 
Start Qty: 
1.00 


Required 
Date: 3/23/2011 
Req'd 
Qty: 
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Reference: 
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. Item In: 
D350-748-10 1 
Accept 
11111111111111111111111111111111111111111111111 
1111111111111 
Revision 
ID: 


Item Name: 
Crosstube Installation, 
High Fwd 


Approvals: 
Process 
Plan: 
Date: __ 
Tooling: 
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Date: __ 
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___ 
Date: 
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Date: 


Run 
Start 
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Stop 
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Tool In 
Tool # 
Plan 
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Code 
Qty 
Qty 
Number 
Stamp 
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HandFXtube 


Hand Finishing 
Crosstubes 


Memo 


••• Stress relief* •• 
Heat treat crosstu~ 
as per QSIO 10 4.3 
Temp: 
'37 ':> ~ 
Start time: 
-7hOo 
Finish time: 
I/b 0-0 


0.00 
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QC 


QC6- Inspect dimensions 
to drawing 


Memo 
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Date 
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' 


~_... 


Part No: 
PAR #: 


Resolution: 
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Fault Category: 
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Item ID: 
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Revision 
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Item Name: 
Crosstube 
Installation, 
High Fwd 


Start 
Date: 
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Start 
Qty: 
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Required 
Date: 3/23/2011 
Req'd 
Qty: 
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Reference: 
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111111111111111 


11111111111111111111111111111111111 


Accept 
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Cust Item ID: 


Customer: 
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Setup 
Start 
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Stop 
1111111111111111111111111 
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3-Engrave 
Part # and Batch # as per Owg 0350-748-141 


Approvals: 


Sequence 
ID/ 
Work Center 
ID 
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Crosstubes 


Crosstubes 


Run 
Start 
1111111111111111111111111 
Process 
Plan: 
Date: 
Tooling: 
Date: 
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Date: 
SPC (YIN): 
Date: 
Stop 


II11III111111111111111111 


Operation 
Set Upl 
ToolID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Description 
Run Hours 
Code 
Qty 
Qty 
Number 
Stamp 


0.00 


Crosstubes 


Memo 
' 
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I-Drill Tube as per O.wg O3iQ."7~8-141 Using OT8876 A,B &C Drill Jigs, 
'\ 
~~A. 
) 
Set-up drill table as per QSl'OIO 
\... 
~ 
/ 
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4-Remove 
all marks from tube within limits of 0350-748-141 
S 4i) 
I / -ocr - ? b 


5- Apply a light coat of LPS3 on the interior of tube 
Batch: -'h2lDf"J,,, 
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part completeness 
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Memo 
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0.00 


Quality Control 
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Resolution: 
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Fault Category: 
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No 
DQA: __ 


Disposition: 
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Date: 
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Date: 
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Approval 
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ID: 
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Crosstube Installation, 
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Start Date: 
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Start 
Qty: 
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Required 
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Cust Item ID: 


Customer: 
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Start 
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Stop 
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Approvals: 
Process Plan: 
Date: 
Tooling: 


QC: 
Date: 
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___ 
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___ 
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1111111111111111111111111 


Memo 
0.00 


Issue P/O: 
15070 
Stress relief It 3750 for 5 nours 
Magnetic 
Particle 
Inspect 
per ASTM EI444 
Cadium 
Plate per AMS-QQ-P-416B, 
Class I, Type 2 
Embrittle 
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Treat 
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Ensure Certificate 
of Conformity 
is attached 
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0.00 


Ensure certificate 
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is attached 


Sequence Inl 
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Outsource 
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Packaging 
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per QSIOI7 4.1.9.1 


Receive & Inspect for Damage & Mat'l Certs 


Set Upl 
Run Hours 


0.00 


0.00 
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Tool # 
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Reject 
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Code 
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Number 
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Date 
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Approval 
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Date: 
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PAR#: 
_ 
Fault Category: 
NCR: Yes 
No 
DQA: __ 


Resolution: 
Disposition: 
QA: NlC Closed: 
Date: 
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Part No}>%O-l~ 
- \0 l 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


Description of NC 
Corrective Action 
Section B 
Verification 
Approval 
Approval 
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Sign & 
Section A 
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SectionC 
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Chris Provencal 


From: 
Sent: 
To: 
Cc: 
Subject: 


Mike, 


David Shepherd <dshepherd@dartaero.com> 
Tuesday, April 27, 2010 3:40 PM 


'Mike Petsche' 
'Bill Beckett'; 'L Lacelle'; 'Chris Provencal'; 'Dan Stow'; ssheldon@dartaero.com 


350 crosstubes 


I discussed 
the 350 crosstube 
load testing with Bill a little while ago and this plan makes sense to him. 


So, my recommendation 
to clear these crosstubes 
is to load the fwd crosstubes 
to 3500 Ib and the aft crosstubes 
to 3000 
Ib in the deflection 
test rig and document 
on the work orders that this test has been completed. 
Hold max load for 1 
minute. 
Per TP-D350-748-2, 
these loads represent the maximum 
load on these crosstubes 
at gross weight and are below 
the yield point of the material. 
I would like to request that Chris Provencal witness these tests and sign off the work orders 
based on his experience 
with Dart landing gears. 
My feeling is that if there is a problem with the parts, it will manifest 
itself during this load test. 
I, for one, would feel a lot more confident 
in testing each crosstube 
in this manner than relying 
totally on what Exova has to say. 
I think it would be very difficult to reach a conclusion on the whole batch on the basis of 
cracks in two parts from the batch. 


I believe that we can accomplish 
this before next Friday, which also gives us time to hear what Exova has to say in case it 
has an impact on our decision. 
So far, what I have seen from Exova shows me that there are fluctuations 
in the heat 
treating but the tubes are heat treated to our specification. 


For this reason, I believe we should tell DHS that it looks like we will be able to start shipping 350 crosstubes 
by May 7th 
pending a successful 
Engineering 
test of the material. 


David. 
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Accept 
111111111111111111111111111111111111111111111111111111111III 
Setup 
Start 
1111111111111111111111111 
Revision ID: 


Item Name: 
Crosstube 
Installation, 
High Fwd 
Stop 
1111111111111111111111111 
Start Date: 
3/2/2011 
Start Qty: 
1.00 
111111111111111 
Cust Item ID: 
Required Date: 3/23/2011 
Req'd Qty: 1.00 
111111111111111 
Customer: 
Reference: 


Approvals: 
Process Plan: 
Date: 
Tooling: 


QC: 
Date: 
SPC (YIN): 


_____ 
Date: 
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___ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Memo 
0.00 


I-Prime 
inside crosstubeas 
per QSI 005 4.2 
2-Prime Outside of Tube as per Dart QSI 005 4.2 


M~o 
0.00 


Then,Wrap 
in plastic bag to protect from scratches 


Sequence IDI 
Work Center ID 
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SprayPaint 


Spray Painting 
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Quality Control 
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Set Upl 
Run Hours 
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Tool # 
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Reject 
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Reject 
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2-install 
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strips as per Owg 0350-748-141 
& QSI 035. 
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1111111111111111111111111 
Crosstubes 


Crosstubes 


0.00 


Cross tubes 


Memo 
0.00 


I-Install 
Ground wire Insert, then insert screw and washer 


3-install 
supports 
Using Ot8876 as per Owg D350-748-141,Torque 
to 60-80 IN- 
LBS 
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DQA: __ 
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1111111111111111111111111 


0.00 


0.00 ~ 
\ll LD l Ie 


Sequence 
IDI 
Work Center 
ID 
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Tool # 
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Reject 
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Code 
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Number 
Stamp 
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Packaging 
Memo 
0.00 


Packaging 
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QC4- 100% Inspect kits for completeness 
0.00 
L~~/~ 


1111111111111111111111111 
QC 
Memo 
0.00 
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PROCEDURE 
CHANGE 
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Approval 
Approval 
By 
Date 
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QC Inspector 
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PAR #: 
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Fault Category: 
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Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


Cust Item ID: 


Customer: 


11111111111111111111111111111111111 


Accept 
111111111111111111111111111111111111111111111111111111111III 


111111111111111 


111111111111111 


Revision ID: 


Item Name: 
Crosstube 
Installation, 
High Fwd 


Item In: 
D350-748-101 


Start Date: 
3/2/2011 
Start Qty: 
1.00 


Required Date: 3/23/2011 
Req'd Qty: 1.00 


Reference: 


Wednesday, March 02,2011 
2:59:59 PM 
---------- 
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Work Order ID 
66923 


Approvals: 
Process Plan: 
Date:__ 
Tooling: 


QC: 
Date: __ 
SPC (YIN): 
___ 
Date:~ 
__ 


__ 
Date: 


Run 
Start 
1111111111111111111111111 


Stop 
II111I1111111111111111111 


Identify and pack for shipping 
as per PPP D350-748-101 
Location: __ 
PPPRev: 
__ 


Sequence ID/ 
Work Center ID 
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1111111111111111111111111 
Packaging 


Packaging 


250 


1111111111111111111111111 
QC 


Quality Control 


Operation 
Description 


Packaging 


Memo 


QC2 I- Final Inspection 
- Work Order Release 


Memo 


Set Upl 
Run Hours 


0.00 


0.00 


0.00 


0.00 


Tool ID 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 


Code Q7#:~ 
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DATE 
STEP 
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PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


--- 


Part No: 
PAR #: 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA:_~ 


QA: NlC Closed: 


Date: 
_ 


Date: 
._ 


- 
._-- 


ification 
Approval 
Approval 
ection C 
Chief Eng 
QC Inspector 


-- 
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S 


Corrective 
Action 
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V 
-- 
Initial 
Action Description 
Sign & 
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Date 
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(NCR) 
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". Pieklist Print 


Wednesday, March 02, 2011 3:00:06 PM 


Work 
Order 
ID: 
66923 


Parent 
Item: 
D350-748-101 


Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 
Start Date: 3/2/20 II 


Start 
Qty: 1.00 


Required 
Date: 3/23/2011 


Required 
Qty: 1.00 


Comments: 
IPP Rcv:A 
New Issue 06-07-05 
JLM 
IPP Rev:B 
Update qty ofMS21042L5 
06-09-12 
KJ 
IPP Rev:C 
Rev B 
07-11-15 
DD 
IPP Rev D 
Combined manufacturing 
08.04.02 
EC verified by: DD 
IPP Rev:E 
08-06-24 
revp as per dwg 
DD verified by:EC 
IPP Rev:F 
10.08.04 
added QSIOIO 4.3 DD verf:EC 


Component 
Item ID/ 
Replacement 
Mfg/ 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item Name 
Item lD 
Purch 
Item 
Location 
Location 
Seq ID 
Measure 
Hand 
Qty 
Issu~d 
Issued 


D350-748-14ITRN 
Manufactured 
No 
110 
Each 
0.0000 
I 
I 


1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
~ 
7:2gJ£ 
1111111111 
~;r09/d7 
Crosstube Turning Detail 
ALS4-1032-225 
Purchased 
No 
200 
Each 
3,839.000 


1ddboUk 
111111111111111111111111111111111111111111111111111111111111111111111111111 
1111111111 
Insert 
""B*'1~~q ~ 


J 
7 
Location 
~ 
Loc Code 


PKOII 
383'9 
110768 
3839 


AN960JDIO 
NASI149D0363J 
Purchased 
No 
200 
Each 
24.0000 
I 
~'I~~/rL 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII--"~ 
1111111111 
Washer 
~I 


Location 
~ 
Loc Code 


~11<fj,O/7 


ST 
6 
107715 
6 


ST335 
18 
- 
105792 
2 
112279 
16 


Dart Aerospace 
Ltd 


W/O: 


DATE 
STEP 


. '. 


WORK ORDER CHANGES 
. 
, 


Qty 
Approval 
Approval 
PROCEDURE 
CHJl~NGE 
By 
Date 
Chief Eng / 
Prod Mar 
QC Inspector 


- 


Part No: 
PAR #: 
Fault CatE!gory: 
_ 
NCR: Yes 
No 
DQA: __ 
Date: 
._ 


Resolution: 
. 
_ 
Dispositic,n: 
QA: NlC Closed: 
Date: 
_ 
-- 


-- 


'ification 
Approval 
Approval 
ection C 
Chief Eng 
QC Inspector 
-- 


-- 


-- 


Vels 
- 
Sign & 
Date-f--- 


Corrective 
Action 
Section B 
Initial 
Action Description 
Chief Eng 
Chief Eng 


WOlRK ORDER NON-CONFORMANCE 
(NCR) 


NOTE: Date & initial all entries 


- 
NCR: 
- 


DATE 
STIEP 
Description of NC 
Section A 


- 


- 


- 


- 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


\, 
'I " 


I 


I 
• 
,. 
T' 
, 
, 


.. 
,..--------------------------------- 
--------~- 
_, Picklist Print 


Wednesday, March 02, 2011 
3:00:06 PM 
Page 2 
- 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 


Manufactured 
No 


Required Date: 3/23/20 II 


1111111111 


Start Date: 3/2/20 II 


Start Qty: 1.00 


158.4380 
LI81 
1.243158 


Loc Code 
!&£...Q!y 


158.4380421 


0.00004211 


43.381 


115.057 


200 
f 


56626 


59920 


63735 


ST403 


02856-400 


1111111111111111111111111111111111111111111111111111111 
Abraison 
Strip 


D~/II('~ 


Parent Item: 
D350-748-IOI 


Parent Item Name: 
Crosstube Installation, High Fwd 


Work Order ID: 
66923 


03502-1 


111111111111111111111111111111111111111111111 
Support 


Manufactured 
No 
200 
Each 
32.0000 
2 
2 


1111111111 


1111111111 


Loc Code 
!&£...Q!y 


32 


1 


12 


9 


10 


Each 
61.0000 
2 
2 
200 


52903 


...6..U.l&. 
61843 


64004 


ST063 


No 
MS21920-20 
Purchased 


111111111111111111111111111111111111111111111111111111111111 
Clamp (per MIL-DTL-8783C) 


LG 


112624 


114687 


115736 


116799 


!&£...Q!y 


61 


2 
I 
8 


50 


Loc Code 


Wednesday, March 02, 2011 
3:00:07 PM 
Shop Packet Print 
Page 2 


~ 


PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 


.- 


, . 
I 


Dart Aerospace 
Ltd 


W/O: 
- 


DATE 
STEP 


- 


WORK ORDER CHANGES 


A. . .. 


I 


Part No: 
PAR #: 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 


DATE 
STEP 
Description of NC 
Section A 


- 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


WOlRK ORDER NON-CONFORMANCE 
(NCR) 
-- 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
-- 
Initial 
Action Description 
Sign & 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


" 
, " 
I 


" . 
~. Picklist Print 


Wednesday, March 02,2011 
3:00:07 PM 
Page 3 


Work Order 10: 
66923 


Parent Item: 
D350-748-101 


Parent Item Name: 
Crosstube Installation, High Fwd 


11111111111111111111111111111111111 


11111111111111111111111111111111111111111111111111111111111111111111II 
Start Date: 3/2/20 II 


Start Qty: 1.00 


Required Date: 3/23/2011 


Required Qty: 1.00 


MS27039-1-10 
Purchased 


111111111111111111111111111111111111111111111111111111111111111111111I 
Screw 


No 
200 
Each 
84.0000 


1111111111 


200.0000 
1I1111111P 


Loc Code 


Loc Code 


Loc Code 


~ 


1674 


96 
17 
8 


253 


200 


300 


400 


400 


Loc,Oty 


200 


100 


50 


50 


220 
Each 


'~ 


84 


3 


81 


220 
Each 


112933 


113149 


115108 


115457 


115936 


116191 


116400 


116924 


115108 


f'I5705 


116191 


112794 


115935 


ST356 


ST360 


ST291 


No 


No 


Purchased 


Purchased 


~ 
l-.~ 
//'1.]0 111111111111111 
~IIIIIIIIIII 
W{~ 
Bolt 
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Dart Aerospace 
Ltd 


W/O: 


DATE 
STEP 


. '. 
WORK ORDER CHANGES 


PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
OC Inspector 
- 


Part No: 
PAR #: 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 


Date: 
_ 


Date: 
_ 


ification 
Approval 
Approval 
ection C 
Chief Eng 
OC Inspector 


,. 


- 


,. 
-- 


r 


WORK ORDER NON-CONFORMANCE 
(NCR) 


- 
Corrective 
Action 
Section B 
Ve 
Initial 
Action Description 
Sign & 
S 
Chief Eng 
Chief Eng 
Date 
.- 


- 
, 
NOTE: Date & initial all entries 


NCR: 


DATE 
STEP 
Description of NC 
Section A 


- 


H:\fFORMS\Ouality 
Assurance\approved 
OA\NCRWO 
RevE 


, 
, , 
I 


,'" . 
", . P'icklist Print 


Wednesday, March 02, 2011 
3:00:07 PM 
Page 4 


I 
,'.... 
! 
J 
/ 


Required Da 
: 3/23/201 I 


t : 1.00 


Start Date: 3/2/20II 


Start Qty: 1.00 


149.0000 !::J 
4 


1111111111 
.Ad/I h 
LZ 


Each 
220 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 


Work Order ID: 
66923 


Parent Item: 
D350-748-101 


Parent Item Name: 
Crosstube Installation, High Fwd 


!&LQ!Y 
Lor Code 


149 


38 


50 


60 
I 


220 
Each 
30.0000 
CYiJ 
32 


1111111111 
~tJ%b 


!&LQ!Y 
Lor Code 


24 


24 


6 


• 
6 


220 
Each 
34.0000 
eu 
8 


1111111111 
n# -g Z.O~ 


!&LQ!Y 
' 
Lor Code 


34 


18 


12 


4 
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\ 


I 
. 
I I 
, 


Dart Aerospace 
Ltd 


, 
' l 


I 
I 
Ii 
, 
I J 
i , 
I, j 


. '. 
- 
, 
W/O: 
WORK ORDER CHANGES 
- 
Approval 
DATE 
STEP 
PROCEDURE 
CHA.NGE 
By 
Date 
Qty 
Chief Eng / 
Approval 


Prod Mar 
QC Inspector 


- 


- 


Part No: _~~.. 
~. 
PAR #: 


Resolution: 
, 
_ 


Fault Cate~gory: 
_ 


Dispositioln: --------- 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: ~ 
_ 


Date: 
_ 


Date: 
_ 


WOlRK ORDER NON-CONFORMANCE 
(NCR) 


Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
-- 
Initial 
Action Description 
Sign & 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
-- 


-- 


-- 


- 
NCR: 


- 


DATE 
STEP 
Description of NC 
Section A 


- 


- 


- 


- 
NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


I 
! 
'I I 


I 
- 


1 
'1 
I 
! ' 
!' I 


I 
" 
I 


" . 
-PicJdist Print 


Wednesday, March 02,2011 
3:00:07 PM 


Work 
Order 
ID: 
66923 
111111111111111\1111111111111111111 


Parent 
Item: 
0350-748-101 
111111111111111111111111111111111111111111111111111111111111111111111\ 
Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 


,03500-1 
Manufactured 
No 
220 
Each 


'111111111111111111111111111111111111111111111 


Location 
!&£..Q!y 


ST243 
20 


62207 
20 
- 
ST424. 
2 


55605 
2 


ST425 
15 


Ji~'I"m"""""'I"""" 


61838 
15 


Manufactured 
No 
220 
Each 


J<) 
Location 
!&£..Q!y 


ST063 
202 


45402 
15 


45918 
112 


48268 
3 


53779 
5 


61984 
67 
J)~!iiil.11iIljllll~amIIIIIII~ IIl1liIn 


Purchased 
No 
220 
Each 


)(1 
Location 
!&£..Q!y 


STJOO 
4871 


1123143 
2 


115589 
10 


115621 
20 


116188 
2839 


116823 
2000 


Page 
5 


Start 
Date: 3/2/2011 
Required 
Date: 3/23/2011 


Start 
Qty: 
1.00 
Required 
Qty: 1.00 


370;"0 1~lllfJSR- 
_ 


Loc Code 
-\ 


Loc Code 


Loc Code 


Wednesday, March 02,2011 
3:00:08 PM 
Shop Packet 
Print 
Page 
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Dart Aerospace 
Ltd 
- 
W/O: 
- 


DATE 
STEP 
- 


. '. 
WORK ORDER CHANGES 


\ 
. 
, 
- 
-- 


PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mqr 
QC Inspector 
--- 


- 


Part No: 
PAR #: 
_ 


Resolution: 
.. 
_ 


Fault CatE~gory: 
_ 


Dispositicln: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: 
_ 


Date: 
_ 


Date: 
_ 
- 
NCR: 


- 


DATE 
STEP 
Description of NC 
Section A 


- 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


WORK ORDER NON-CONFORMANCE 
(NCR) 


- 
Corrective 
Action 
Section B 
Verification 
Approval 
Approval 
-- 
Initial 
Action Description 
Sign & 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 


... 


.' . 
PiCldist Print 
" 
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3:00:08 PM 
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Work Order 10: 
66923 


Parent Item: 
D350-748-101 


Parent Item Name: 
Crosstube Installation, High Fwd 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 
Start Date: 3/2/2011 
Required Date: 3/23/2011 


Start Qty: 1.00 
Req ir 
Qty: 1.00 


998.0000 
GJ 
4 


1111111111 
~ 
~~( 


Loc Code 
!&£...Q!y 


26 


26 


972 


276 


496 


200 


220 
Each 


114813 


115594 


116105 


116548 


ST300 


ST139 


No 
Purchased 
JJ!liIlllnllllillll~III~1111111111 


X, 
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Dart Aerospace ltd 
,- 
, '. 
W/O: 


DATE 
STEP 


, 


WORK ORDER CHANGES 
- 
. 
. 


PROCEDURE 
CH)lINGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


Part No: _. 
PAR #: 


Resolution: 
. 
_ 


Fault CatE!gory: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: NlC Closed: __. 
_ 


Date: 
_ 


Date: 
_ 
- 
NCR: 


- 


DATE 
STEP 
Description of NC 
Section A 
- 


- 


- 


- 
NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


- 
-- 
WORK ORDER NON-CONFORMANCE 
(NCR) 


.. 
Corrective 
Action 
Section B 
Vell'ification 
Approval 
Approval 
Initial 
Action Description 
Sign & 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
- 


- 


DART AEROSPACE 
LTD 
Work Order: 
u/~l~'3 


Description: 
Crosstube 
Hioh Fwd lAS350/355) 
Part Number: 
0350.748-101 


Inspection 
Ow,,: 0350-748-141 
Rev: E 
Paae 1 of 1 


Reauired Dimension 
Min 
Max 
Heiaht 
23.13 
23.37 
1/2 Soan 
40.78 
41.02 
<Anoia 
75 
77 
Total Span 
81.56 
82.04 
- 


I> 
71,."L 
4U/iS----.L---- 


QC15 Inspection 
Date 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


roved 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc' 


Dart Aerospace 
Ltd 


W/O: 


DATE 
STEP 


- 


- 
WORK ORDER CHANGES 
- 
Approval 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod Mqr 
QC Inspector 
- 


. 
-- -- 
. 
- 


Part No: 
PAR #: 
_ 


Resolution: 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 


QA: N1C Closed: 
_ 


Date: 
_ 


Date: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(NCR) 


- 
- 
Description of NC 
Corrective 
Action 
Sect'ion B 
Verification 
Approval 
Approval 
DATE 
STEP 
Sign & 
Section A 
Initial 
Action Df:!scription 
Section C 
Chief Eng 
QC Inspector 
Chief Eng 
Chief Eng 
Date 
- 
- 


~ 
:..." 
,-", 
- 


.' 
NOTE!: Date & initial all entries 
, 


'~~\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


DART AEROSPACE LTD 
Work Order: 
toGf'2.3 


Description: 
Crosstube Hiqh Fwd (AS350/355) 
Part Number: 
0350-748-101 


Inspection 
Dwa: D350-748-141 
Rev: E 
Paae 1 of 1 


Reauired Dimension 
Min 
Max 
Heiqht 
23.13 
23,37 
1/2 Span 
40.78 
41.02 
Anale 
75 
77 
Total Span 
81.56 
82.04 


L 
-.1-. - 


~ 
~1\'10 


Comments 
+w( ~}-;;: c.f23 


QC15 Inspection 
I ~ 


Date 
==!::u::::bt:I=Z1========= 


,1 
J 


«~._< 
" 
. . 
' 


<. 
• 
~ 
'. ' 
~' 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


t 
- 


", 


• 


;. 


,~ 


\ 


'r•• 
~ 


'\f .. 


..t, 


'. 


" 


,. 


, 
--..' 
- , 
'1. 


-~ .. 
-- 
t •• 


___ 
-1 


. ..."P-;" 
'1 
" 


,t. 
t 


.1 


o 


B 


A 


C 


2 


2 
3 


4 


4 


5 


5 
6 


6 


7 
8 


8 
, 
I 


Item 
Qty 
Part Number 
Description 
-141 


. 
1 
X 
0350-748-141 
CROSSlUBE 
ASSEMBLY 
(AS 
350/355 
HI FWD) 


~ 
2 
1 
06015-125 
CROSSTUBE 
(OR 
06017-115) 


3 
2 
03502-1 
SUPPORT 
4 
2 
02856400.710 
ABRASION 
STRIP 
- 
Sl-lOl' (J ~5'.Y 
~ 
5 
1 
AELS-1032-225 
INSERT 


6 
1 
NAS1149D0363J 
WASHER 
(OR 
AN960J010) 
Rl-:n;,UJ 
\U 


7 
2 
MS2192G-20 
CLAMP 
(PER 
DART 
SPEC. 
M-MS2192G-20) 
ENGINt'.E!>\N\;. 
.. 
s 
1 
MS27039-1-10 
SCREW 
UNCONTROLl. ED (,,-y. ,/ 
i D;.I.r;>,r> 
JECTTO .'.'-'It" ., ,. ". 
SUB 
. ",' 


GEN 
ERAL 
NOTES: 
WITHOUT 
N0i 
,', :: 


~ 
1) 
MATERIAL: 
MANUFACTURED 
FROIA 06015-125 
OR 06017-115 
WO~~} 
FINISHED 
LENGTH 
= 110.270:iO.06 
NO.~ 
-- 
2) 
FINISH: 
MAGNETIC 
PARTICLE 
INSPECT 
PER DART 
aSI 
0384.2 
(J/11-t?rb-- ;v- 
CADMIUM 
PLATE 
PERAMS-QQ-P416B. 
CLASS 
1, TYPE 
II 
PRIME 
INSIDE 
AND 
OUTSI 
DE PER 
DART QSI 005 4.2 
.. 
PAINT 
OUTSIDE 
PER DART 
as 
0054.2 
.. 
3) 
TOLERANCES 
ARE 
PER DART 
OSI 018 
UNLESS 
OTHERWISE 
NOTED. 
RElE~SED 


4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK 
SHARP 
EDGES: 
0.005 
TO 0.01 0 MAX. 
6) 
IDENTIFICATION: 
DART 
PART 
NUMBER 
"0350.748-141" 
AND 
BATCH 
NUMBER 
ON INSIDE 
OF CUFF 
, 2on;:l18 
PER DART 
OSI 044 6.4 
(VIBRATING 
STYLUS) 
7) 
WEIGHT: 
30.45 
Ibs 
8) 
PART 
IS SYMMETRIC 
ABOUT 
CENTERLINE, 
EXCEPT 
FOR 00.297 
HOLE. 
9) 
BLEND 
OUT ALL EDGES 
FROM 
MACHINING 
LONGITUDlNALY, 
TRANSITION 
SHOULD 
BE SMOOTH. 
NOTE: 
ALL HOLESARE 
DRILLED 
AFTER 
BENDING. 
10) 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 7 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO 
BENDING 
IS 6% BASED 
ON 0.0. 
~ 
11) 
HEAT TREAT 
TO MIN. 180 KSI 
PERMIL-T-67360RAMS2759-1C 
AFTER 
TURNING. 
ACCEPTABLE 
TO 
ADD HRC TEST OPTION (BII-l) PER PAR 09-040. ADD 
VERIFY 
TENSILE 
STRENGTH 
BY HARDNESS 
TEST 
PER ASTM 
E18 TO 4G-45 HRC. 
F 
lWlST 
LIMIT (All-I, CI-3), ADD 06015-125 OPTION 
CP 
10.11.23 
12) 
INSTALL 
02856400-710 
ABRASION 
STRIPS 
WITH 
A GAP 
ON BOTTOM 
SIDE 
OF CROSSTUBE, 
(CS-l). STOCK DIM NOW MACHINED (01-4) 
CEtoITERED 
OPPOSITE 
03502,1 
SUPPORT, 
PER OSI 035. 
REVISE GENERAL NOTES: UPDATE TO CURRENT ADD 
13) 
EXTREME 
CARE 
MUST 
BETAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THETUBE. 
THE 
E 
STANDARDS; 
RELOC~TED FLAG #6 PER PAR 08-046 
RF 
09.09.30 
- 
OUTSIDE 
SURFACE 
MUSTBE 
SMOOTH 
AND 
FREE 
FROM 
SURFACE 
DEFECTS 
SUCH 
AS SCRATCHES, 
(ZN A6-3); TOLERANCES (ZN C6-3, 01-3) 
NICKS, 
OR DENTS. 
DEFECTS 
UP TO 0.005" 
MAY BE BLENDED 
OUT LONGITUDINALLY. 
0 
MAG. PARTICLE AND CAD PLATE AS MFD. 
CP 
06.10.31 
CIRCUM 
FERENTIAL 
GRI NO MARKS 
ARE 
UNACCEPTABLE. 
WH EN DRI LLI NG HOLES 
EXTREME 
CARE 
C 
ADD CAD PLATING 
CP 
06.08.14 
MUST 
BE TAKEN 
AND CAREFUL 
DEBURRING 
PERFORMED 
TO ENSURE 
A CLEAN 
HOLE 
WITH 
NO 
B 
ADD 08017-115& 
PRlMEAND PAINT 
CP 
06.06.30 
CRACKI 
NGlCHIPPI 
NGiGROOVES. 
14) 
TOROUE 
CLAMPS 
GO TO GOIN-LB. 
ENSURE 
AT L EAST 1.5THREADS 
SHOWING 
IN SAFETY 
AND 
THAT 
A 
NEW ISSUE 
CP 
06.03.31 
NUT 
HAS NOT BOTTOMED-OUT 
AFTER 
TORQUING. 
REV. 
DESCRIPTION 
BY 
DATE 
~ 
15) 
MAX TWIST 
AFTER 
BENDING: 
WITH 
XTUBE 
LAYED 
FLAT 
ON SURFACE, 
THE DIFFERENCE 
BETWEEN 
DESIGN 
~ 
DART AEROSPACE 
LTD 
CUFF 
HEIGHTS 
FROM 
THE SURFACE 
MAY 
BE NO LARGER 
THAN 
025 
(ZN C1-3). 
DRAWN 
~ 
HAWKESBURY, ONTARIO, CANADA 


CHECKED 
DIlAWING NO. 
REV. 
F 
MFG. APPR. 
t. 
0350-748-141 
SHEET 1 OF4 


APPROVED 
fly 
TITLE 
SCALE 


DE APPR. 
l- 
CROSSTUBE 
(AS 350/355 
HI FWD) 
NTS 


DATE 
10.11.23 


COPYRtGHT e 2006 BY DART" AEROSPACE LTD 
1MSOl:lCl.NEHTIS_~T1!"""~o.rT1Al.O;Hl)IS$U<'PUl'OOOo'll-ED1'At;SSco."OInONTIll,nlS 
NDT'IOB!USEOFORMlYPUI'lPO!l!ORCCI'1ee>QR~TED'!OIoMO'll'ft;RPER_....,.nc'lUT 
WIIIT1VlI'£.lIISh:l1lI'l'lOMDWAUlO$l'.I,(E~To. 
I 


B 


A 


o 


C 


Dart Aerospace 
Ltd 


, 
• 
11 
.. 
- 
1 
WORK ORDER CHANGES 
. 
. 
- 


PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


W/O: 


DATE 
STEP 


- 


Part No: 
~ 
PAR #: 


Resolution: 
_ 


Fault Category: 
NCR: Yes 
No 
DQA: __ 


Disposition: 
QA: NlC Closed: 
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CADORATH 
PLATING CO. LTD. 
2150 LOGAN AVENUE 
V\!!NNiPEG, MANiTOBA 
R2J-OJ';~ 


Df~"rE: 
Oct-05-2011 


CO~~S~GNED TO: 
Dart Aerospace 
Ltd. 
1270 Aberdeen St. 


Hawksbury, 
ON 
K6A 1K7 


V'illO#: 
108221 


INVOICE #: 
f7013 


CONTR.ACT OR 
PURCHASE 
ORDER # 


DESCR~PTiON: 
SKID 


PiN"# 
d350-74-8-10i 
SIN #~ 


STRESS 
REUEF 
BAKE @ 375 DEG. FOR 5 HRS. MPI lAW ASTM-E- 
'1444. CADMIUM 
PLATED IAV.,fAMS-QQ-P-4i6C, 
TYPE 2 YELLOW, 
CLASS 
1. HYDROGEN 
EMBR!TfLEMENT 
BAKE @ 375 DEG. FOR 8 
HRS. BAKE HEAT CHARTS #11-1036 
& #11-1040. 
~ 


QTY 
1 


CERTiFICATE: i certify that the items indncated here on have 
been nnspected and tested and conform 
to aU specifications 
and requ~rements detailed on the contract or purchase order. 


Approved Inspector: 


/C~;"':: 
:'!,1l/ 


DART AEROSPACE LTD. 
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~Qty 
Qty 
Part Number 
Description 
-10{) 
-201 -- 
X 
0350-748-101 
CROSSTUBE INSTAllATION, 
AS 350/355 HIGH FWD / 


X 
D350-748~201' 
'CROSSTUBEINSTAllATION, 
AS 350/355 HIGH AFT 


\1 
1 
D350-748-141 
CROSSTUBE ASSEMBLY, AS 350/355 HIGH FWD 
1 
D350-748-241 
CROSSTUBE ASSEMBLY, AS 350/355 HIGH AFT 


\*21 
*2 
D3502-1 
SUPPORT 
J*2L 
*2 
D2856-400-71 0 
ABRASION STRIP 
~1..J 
*1 
AELS-1032-225 
INSERT 
\ *2) 
*2 
MS21920-20 
CLAMP 
'q--' 
*1 
MS27039-1-10 
SCREW 
t..:l7 
*1 
AN960JD10 
WASHER 


...- 
4 
'I 
4 
" D3500-1 
- ,-SADJ~LJ:i! 
\ 
16 \ 
16 
' D3501-1 
BUSHING 
( 
16 
16 
'"AN4-6A 
BOLTl 


.-.3 8 
f 
8 
~AN4-41A 
BOLT! 
4 
'i 
4 
AN5-32A 
BOLT 
I 
32 
32 
AN960JD416 
WASHER, 
8 
8 
AN960JD516 
WASHER 1 


\ 
24 
j 24 
\MS21042L4 
NUT (OR MS21042-4)) 
I 
4 
4 
MS21042L5 
NUT (OR MS21042-5\\ 
~ 
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* REFERENCE ONLY. 
PARTS ARE INCLUDED IN D350-748-141/241 ASSEMBLIES ABOVE 


• COPYRIGHT @ 2006 BY DART AEROSPACE lTD. 
THIS DOCUMENT 
IS PRIVATE AND CONFIDENTIAL 
AND IS SUPPLIED 
ON THE EXPRESS 
CONDITION 
THAT IT IS NOT TO BE USED FOR ANY PURPOSE 
OR COPIED 
OR COMMUNICATED 
TO ANY OTHER PERSON 
WITHOUT 
WRITIEN 
PERMISSION 
FROM DART AEROSPACE 
LTD, 


Revision: 
B 
Date: 
07.06.15 


--'-- 


'\, 
---~- 


1----- 
- 
----- 
-_._-_. 


\'003427 


Date 
_~J,~J)-iIL_.~~.-, 


Mer 
Jeu 
~' 
Sam 
\N, 0, # 
t:.8E.:.J£:....a., 
:::-'.'-~.,~.~~.,.- 


Carnera #~~~-~~._ 
...~ .._~....,..",._.~---"'._"~'~ 


----- 


------ 
--_ 
.•_--------- 


---_.----- 
--_._----- 
-- 


/>M 


PM 


AI. 


PM-- 
AM 


PM 


AM 
_. 


PM 


AM 


PM 
-------- 
AI. 
--- 
-~ 
..------ 
..- 
Ali ..•. 


PM 


AM 


PM 


AM 
PM 
... 
---"- 
-.M ---, 
------ ..------- 


PM 


--' 


-' 


(1) 
c 
<~cn 
C1l 
~ 
..c 
0 
1il 
'0 
0 
'Vi 
Heure 
'(1) 
0 
UJ 
d. 
I~ 


(j) 
Nom 
if) 
0 
« 
debut 


1)A.Aj-( 
~;~AJ 
/ 


AIv', 
L 
PM 


V 


AM 


PM 


. 
/~ 
j;\,CU\:1,1;;'1\\ 
Feuille de Temps JQumal!ere 


Client 
_J.-f1L.?.l__-fLt::.t!l!?¥il:Ll£ 
.~~..~~~~-~-~-~, 
..-,.~~~-~,~~-~~~'~~ 
..., 
~i~:t:~ttravailJ::,£I~Wd .Jt;id.1 (;,dv~ ~J-.ij.iik~:~;vail 
'-~;;-"~L~-'-'~~;- 


Description 
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VERIFICATIOI'>J 
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..="=,==,=~~==~==== 
Cacllez: la case 
appropriee 
a la fisf'e de securii'e-radiai'ion 
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-' 
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I VIC 
Consumables 
Film 


pes. 14"x17" 


pes. 
Equipement 


VIE 
VERIFICATIOI\j 
EQUIPEIlAEI'>JT 
SEcumrE 


V/D 
VERIFICATIOI\j 
AVEC 
DETECTEUR 
DE R/,DII,T,IOI'>J 


B/I 
BARRIERE 
&. PAI'>JI'>JE/,UXII'>JSTALLES 


CN 


V. C/~ 


CAIv1I~RA VERROUILLl~E 
& EI'>JTREPOSI~E SECURITAlr~EIlAEI'>JT 


CAMER/, 
SONDEE 
I,PRES 
CHAQUE 
UTILlS/,TIOI\j 


I 
~ 


(506) 8<17..0194 e Teiec,: (506) 847-0194 


(905) 825 ..8595 ' Telec,: (905) 825.8598 


(705) 522-1849' 
TeI6c,: (705) 522-9926 


(519) 622-3112' 
Tei6e,: (519) 622 ..1326 


(613) 931-1261 
(Telec,: (613) 931-2777 


(519) 336.3021 
• Telec,: (519) 336-8220 


(807) 475-4240 
' Teiec,: (807) 577-2017 
ilwl1del' 
Bay 


Oakville 


Sudl)wy 


CamlJridge 


Cornwall 


Samia 


ACUREN 


Saini"J'ol1n 
Jonquiere 
(418) 542-8273' 
Teiec.: (418) 542.5<194 


Va-i-d'Or 
(819) 354.9030 
• Telee.: (819) 825-9564 


Gaspe 
(418) 392-3618 
< Telec.: (418) 392.4114 


Montreal 
(514) 207-9226 


Outaouail>"Ol1awa (819) 360-0685" 
Teiec,: (819) 827-3513 


Sherbrooke 
(819) 620.5456 
" Telec: 
(819) 346-6828 


f1aUfax 
(902) 497-3870' 
Teiec.: 
(902) 445-5090 
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Etendue des Services 
fl 


L'entenfe 
selon 
faquelfe 
Ie Grou.oe Acuren 
Inc. Execute 
les ser\dces 
ne concerr:e 
que les enonces 
par ecrit. 
En aucune 
circonstance 
ces ser.lices 
ne s'etendent 
au-dela. 
de {'execution 
des services 
demandes. 
II est 
M 
entencu 
que tautes 
les descripUans, 
les obsenrations 
et les expressions 
d'opinions 
fades par Acuren 
ref!etent 
ies opinions 
au les observations 
de !'er;treprise 
fondees 
sur /'information 
et les h]fpotheses 
foumies 
par Ie m 
proprhMaire!operateur, 
ef efles ne constituent 
pas des declarations 
au des garanties 
au ne peuvent 
etre interpretees 
comme 
constituant. 
Le Groupe 
Acuren 
Inc. N'assume 
aucune des responsabifites 
du propnetaire/ 
~ 
i operateur. 
et Ie proprietaire!operateur 
conserve 
fa responsabilite 
entiere 
des decisions 
prises 
en matiere 
d'ingenierie, 
de fabrication, 
de reparation 
et d'usage a partir 
de {'information 
ou des donnees 
fournies 
par 
M 
Acuren 
en rapport 
avec les services 
decrits 
dans 
les p"'3sentes 
ne peuvent 
exceder 
Ie coOt des ser'/ices 
rencus. 
Q 
[, 
~Norme 
de Omgence 
. 
11 
Dans {'execution 
des services, 
fe Groupe 
Acuren 
Inc. Applique 
Ie degre 
de diligence; 
Ie soin et la competence 
normeiem9nt 
exerces dans des circonstances 
sembfables 
par d:autres 
fourn;sseurs 
de ce iype de ser,;(ces 
f~ 
operant 
dans la meme 
lacalite 
au dans une localite 
similaire. 
Aucune 
autre garaniie; 
implicite 
au explicite, 
n 'est faite au voulue par Ie Groupe 
Acuren 
liit;. 
tl 
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